Engineering Case Library 



ECL 233 



CAMERA INSTALLATION IN HELIO COURIER AIRCRAFT (A) 



To accommodate a survey camera, the fuselage structure 
of the Helio Courier light aircraft must be modified. 
This case documents the analysis made by H. Aass Aero 
Engineering to ensure that the modifications complied 
with MOT requirements. 



(c) G. Kardos, Carleton University, Ottawa, Canada. 
Written by P. A. Moylan , Chief Designer, H. Aass 
Engineering under the direction of Professor 
G. Kardos for Carleton University. 
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Camera Installation in Helio Courier Aircraft 

Part A - INTRODUCTION 

On the morning of 10 October, 1976 we received a call 
from Cyril Ivimy, He wanted H. Aass Aero Engineering to 
figure out the best way to install an RC9 Survey Camera in 
a Helio Courier aircraft. (Exhibit I) 

H. Aass Aero Engineering was founded in 1969 by 
Haakon Aass because he recognized that many private aircraft 
operators were having difficulty getting modifications 
approved quickly by the Ministry of Transport (MOT), 
because of simple red tape delays. Haaken assumed that 
a small private company could process this paperwork 
more quickly and this idea was feasible since he had 
been granted a D. A.R. licence (Design Approval Representative) 
by MOT- This meant that he could act for MOT and approve 
or dissapprove modifications. Many of the operators began 
to consult the new company before they initiated any of 
their own changes. The operation now consisted of Haakon, 
myself as Chief Designer, two draftsmen and a secretary. 
In this position I was usually called into these initial 
meetings with the customer. I had joined the company in 1971 
as a junior draftsman and had worked my way up to the point 
where I was now Haakon's right-hand man. After one year 
with the company I enrolled in Carleton University in 
Mechanical Engineering as a part-time student. 
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Cyril was Machine Shop Manager for Capital Air Surveys ^ 
an aerial photographic company based in Pembroke, Ontario 
a short distance from Ottawa. He wanted to fly one of the 
company aircraft down to Ottawa to let us have a look at it. 

The Helio Courier, a small six-seater airplane taxied 
to the front door of our hanger at precisely one o'clock 
as promised. As Cyril climbed out, he explained that 
the company had a customer who wanted to lease the plane 
for a two-year contract in British Columbia, but one of 
the conditions was that the aircraft should accommodate 
the RC9. This particular camera is popular with surveying 
outfits such as "Capital" but its 19 H diameter lens barrel 
makes it awkward to install without major modifications to 
the aircraft floor structure. To save time, Cyril had removed 
the floor boards revealing a rather cluttered steel framework. 
(Exhibit III) 

It wasn't long before Haakon and I were poking around 
the inside of the aircraft, trying to figure the easiest way 
to do the job without severely weakening the structure. 
Cyril stated flatly that the only sensible location for the 
camera was on STA 6 and right in the middle of the aircraft. 
(This would allow room for an operator behind the camera 
without crowding the pilot and copilot.) It would mean cutting 
four of the existing members, one of which was a critical 
crossfloor tubular beam. Several different configurations were 
considered and discussed but the easiest method and by far the 
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quickest was a diamond type set-up. (Exhibit IV) Cyril 
agreed and Haakon, after insisting that steel gussets were 
needed at each corner, also agreed. 

Two different tubings had been used in the construction 
of the original floor truss: 3/4 diameter X .049 wall for 
all diagonal braces and 7/8 dia X.049 wall for the main cross 
tubes. Cyril had neither size in stock back at Pembroke. 
A quick call to the Ministry of Transport machine shop, 
just next door, ensured a loan of 12' of 7/8 dia X.049 wall tubing, 
on the condition that replacement stock was ordered immediately. 
Haakon explained to Cyril that work on the aircraft was not 
to begin until we had thoroughly checked the new set-up and 
prepared a stress analysis report. However, Cyril was 
guaranteed of a confirmation one way or the other within 
twenty-four hours. Convinced that everything was ready for 
his planned modification, he loaded his 12' length of tube into 
the Helio Courier, climbed in and returned home. 

Back at the office, I examined a copy of the sketch 
I had prepared for Cyril and set about to prove that our proposed 
re-arrangement of the floor frames was indeed as good as the 
original configuration. In dealing with such a complicated 
truss pattern, the only practical way of approaching the problem 
is to examine deflections under assumed maximum loads. From 
the aircraft manual, it was obvious that the highest loads would 
be encountered during landing. These loads wuld be transmitted 
from the undercarriage leg directly into STA 5. This then, was 
the obvious starting point, and I reached for my copy of 
"Analysis and Design of Flight Vehicle Structures" by Bruhn. 



AcFFGcr\=?£> ^>V Mot) 




Top TiuetrVTop Vim# 



Added 7-30-62 



EXHIBIT II 



V J Station Ktu33©t» 
O Tab a ffrt^>«i» 




Exhibit III 



Original Floor Frame Structure 




Exhibit IV 



Modified Floor Frame Structure 
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CAMERA INSTALLATION IN 
HELIO COURIER AIRCRAFT (C) 
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Since this aircraft relied heavily on the body framework 
for strength, the skin was unstressed (i.e., it was merely 
fastened to the framework). Because of this, cutting a hole 
in the aircraft belly would present no additional difficulties. 
Control cable re-routing, a very touchy problem when it is 
required, was unnecessary in this instance since all cables 
had already been moved in a previous modification to 
permit installation of a radar dish antenna in the same area. 

The following day, I telephoned Cyril and relayed my 
findings to him. I asked him to photograph the completed 
modification since I would probably not get a chance to go 
up to Pembroke before the expected completion date. 

Two weeks later, Cyril stopped by the office. He had 
come to "the big city" to buy some hardware supplies and 
brought with him two photographs of the Helio Courier's new 
belly floor. (Exhibit V). Hie photos showed not only 
that Cyril had followed the sketch almost to the smallest 
detail, but also showed the skill and workmanship that had 
gone into the job. 

The customer leasing the plane had been extremely satisfied 
with the modification and was, on that very day, starting his 
aerial photo work almost one-third the way round the world. 




EXHIBIT V 



